KJCEM 23.5.023~033 www.kicem.or.kr (pISSN 2005-6095 / elSSN 2465-9703)
September 30, 2022 http://dx.doi.org/10.6106/KJCEM.2022.23.5.023

S FEAE R S, ot Aokt skt - g Thekn ek wa

Improvement Measures for the Defect Determination and the Application of Repair
Method for Interlayer Cracks in Apartment Houses
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Abstract : Cracks, which account for the largest proportion of defect lawsuits in apartment buildings, are not clear on the
criteria for defect determination, so judgments about defects are mixed. Interlayer cracks, which account for most of the crack
defect judgment amount, tend to be judged as defects regardless of the crack width or condition, and repair methods are
mostly set uniformly. This starts from the problem that the standards of the Ministry of Land, Infrastructure and Transport
and the Construction Appraisal Practice, which the courts use as standards, do not match. It is necessary to establish a defect
determination standard that can be applied to all stakeholders through the amendment of laws and the revision of the Court
Appraisal Practice. In addition, it is necessary to apply the crack repair method according to the width and condition of the
interlayer crack. If the defect determination and the application of the repair method for cracks are rationalized, it could serve
as an opportunity to change the current trend of defect disputes that rely only on litigation.
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Table 1. Prior research on defects and cracks in apartment houses

Researcher Research contents
Analyzing major problems in the operation of the appraisal
Kim system related to apartment houses and suggestion
(2013) of improvement directions for rational resolution of
construction-related defect disputes
Proposal to minimize disputes related to defects, and
Ryu .
improvement measures through a study on the defect
(2016) s .
liability system in related laws
Proposal of a defect determination standard for concrete
Jeong etal. cracks in apartment houses based on the analysis of

(2012) permissible crack width-related standards, expert interview,
public hearings, and surveys

Proposal of an aesthetically acceptable crack width

Huretal. standard by conducting a case analysis of court precedents
(2012) and conducting a survey targeting the general public, court

appraisers, and construction company employees

Analyzing court precedents to analyze issues of interlayer

Bae etal. joints and assert the need for a standard draft for interlayer
(2021) .
joints
Proposal of a reasonable crack repair method at the
Lee interlayer joint through a study on the interlayer joint, a
(2018) case study of waterproofing key, and a performance test

for each repair method
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Table 2. Determination of defects in concrete cracks (MOLIT)

Crack width Defects

Greater than 0.3mm All

@ Cracks accompanied by leaks

® Cracks occurring in the longitudinal direction of
the re-bar

@ Penetrating crack

Less than 0.3mn
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Table 3. Allowable crack width of reinforced concrete structure

Environmental conditions for corrosion of steel

Type of Steel
Wet environment

0.3mm or 0.006 c/c,
whichever is greater

0.2mn or 0.005 c/c,
whichever is greater

Dry environment

0.4mm or 0.006 c/c,
whichever is greater

0.2mn or 0.005 c/c,
whichever is greater

Re-bar

Tension material

% Note: ¢/cis the minimum concrete cover thickness between the surface of the
outermost main re-bar and the concrete surface(mm)
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Fig. 1. Interlayer joint & Waterproofing key
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Table 4. Cost by crack repair method (SCDC, 2016)

Method Type of crack Price (Won)
Surface Treatment Less than 0.3mn 4,930
Filling 13,468
Dry,
Injection Greater than 0.3mn 22,714
Wet 33,803
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Table 5. Criteria for calculation of repair costs for cracks in
concrete structures (MOLIT, 2021)

Repair method

Type of crack Surface

Treatment Filling Injection

Greater than 0.3mn,
unless there are special o
circumstances

Less than 0.3mm crack
occurred on the location of the @)
rebar

Greater than 0.3mm in the
interlayer crack

Penetrating crack ¢}

Table 6. Application of crack repair method (KFSC, 2009)

Repair method
Type of crack Surface . _—
Treatment Filling Injection
Microcracks less than 0.2mn ©
General cracks greater than o
0.25mm

Cracks with a relatively large o
width greater than 0.5 mm
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Table 7. Repair method according to crack width (LH, 2012)

Repair method
Crack width Surface ) L
Treatment Filling Injection
Less than 0.2mn © ©)
Greater than 0.2mm -
Less than 0.3mm © © ©
Greater than 0.3mn -
Less than 1.0mn © ©
Greater than 1.0mm @) @)
AR = F2R QoA Hedl J&87]%
oAl 79 HHIE SATEW HATE SO2 FEoH
(Table 81} Z0] AAlHFES] A 0.3m N7 FHAE
YL, 03m OIS ZYNBHE, HARBS 7Y T
=7
T—

O
)
=h
e
2
rr

=]
oF ARl FAASHE, 18/l
He H8oles 7IEs Folirt

Table 8. Criteria for repairing cracks in concrete structural parts
(SCDC, 2016)
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Repair method
Type of Crack e . —
Treatment Filling Injection
Less than 0.3mm ®
Dry

Greater than 0.3mm o
Wet crack 5

Interlayer crack o
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Table 9. Changes in the application standards for the repair
method (Construction Appraisal Practice, SCDC)

Year Edition Repair method for interlayer crack

2011 1st Not specified

2015 Addendum Filling

2016 Revision Filling
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Table 10. High Court's crack repair method applied

Interlayer Crack Repair method
Waterproofing key Width Surface Treatment Filing
nstalled Less than 0.3mm (€]

Greater than 0.3mn O

Not installed All ©
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Table 11. Differences between MOLIT & SCDC

. Repair method for
o Crack defects(Width) interlayer crack
Division
Less than Greater Less than Greater
0.3mm than 0.3mm 0.3mm than 0.3mm
MOLIT -~
N0.2021-1262 * © * Filing
SCDC - -
(2016) O O Filling Filling

% Note: O: defects, x: no defects
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Table 12. Proposal of amendments to the Act

=70 8

Multi-Family Housing Management Act, Chapter VI

Current

Proposal

Section 1 Warranty Liability for
Defects and Repair of Defects
Article 36(Warranty Liability for
Defects)

D~®@

Section 1 Warranty Liability for
Defects and Repair of Defects
Article 36(Warranty Liability for
Defects)

@ ~ @ Same as current

® <New) The standards for the
determination of defects, including
methods and standards for
inspection of defects, and methods
of calculating expenses incurred in
repairing defects, shall be prescribed
by Presidential Decree.

Section 2 Examination of Defects
and Mediation of Disputes

Article 39(Establishment of Defect
Examination and Dispute Mediation
Committee)

@ Matters concerning methods

of and standards for examination
of defects necessary for mediation,
etc. for which an application is filed
pursuant to paragraph @, methods
of calculating expenses incurred

in repairing defects, etc. shall be
prescribed by Presidential Decree.

Section 2 Examination of Defects
and Mediation of Disputes

Article 39(Establishment of Defect
Examination and Dispute Mediation
Committee)

@ ~ @ Same as current

@ <Delete>

Table 13. Proposal of amendments to the Enrocement Decree

Enforcement Decree of the Multi-Family Housing Management Act,
Chapter VI

Current

Proposal

Section 1 Warranty Liability for
Defects and Repair of Defects
Article 37 (Range of Defects)

Section 1 Warranty Liability for
Defects and Repair of Defects
Article 37 (Range of Defects)
Article 37-2 <New)> (Methods of
Inspection to Discover Defects,
Criteria for Determination) M An
inspection for defects under Article
36 ® of the Act shall be conducted
by means of measurement, etc. by
comparing a part where a defect is
allegedly discovered with drawings

and specifications through an on-site

inspection, etc.
@ ~ @ Same as current Article 47
paragraph @ and ®
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Table 14. Proposal of amendments to the Notification

Ministry of Land, Infrastructure and Transport Notification No.2021-1262,
Chapter|

Current

Proposal

Article 1 (Purpose) The purpose of
this standard is to set the criteria
under Article 39 @ of the Multi-
Family Housing Management Act
and Enforcement Decree by the
Defect Examination and Dispute
Mediation Committee of the Ministry
of Land, Infrastructure and Transport
for “Determining whether a defect
exists”, “Methods for examination

of defects”, and “Calculation of
expenses incurred for defect repairs”
in order to quickly and fairly examine,
adjust, and mediate defects arising
from each load-bearing structure
and construction of each facility of
multi-family housing.

Article 1 (Purpose) The purpose of
this standard is to set the criteria
under Article 36 ® of the Multi-
Family Housing Management

Act and Enforcement Decree for
“Determining whether a defect
exists”, “Methods for examination

of defects”, and “Calculation of
expenses incurred for defect repairs’
in order to quickly and fairly examine,
adjust, and mediate defects arising
from each load-bearing structure
and construction of each facility of
multi-family housing.

Section 2 Examination of Defects
and Mediation to Settle Disputes
Article 47 (Methods of Inspection
to Discover Defects, Criteria for
Determination)

(O3

Section 2 Examination of Defects
and Mediation to Settle Disputes
Article 47 (Methods of Inspection
to Discover Defects, Criteria for
Determination)

{Deletey
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Table 15. Application Criteria of Repair Method by Type of Crack

Repair method
Type of Divisions Surf
Crack urface . L
Treatment Filing Injection
MOLIT @)
Less than KFsC o
O.Smm LH @) @)
SCDC @)
MOLIT ©
Greater KFSC (@) ©
than 0.3mm LH © @
SCDC ©

% Note: MOLIT (Ministry of Land, Infrastructure and Transport, 2021), KFSC
(Korea Facilities Safety Corporation, 2009), LH (Korea Land & Housing
Corporation, 2012), SCDC (Seoul Central District Court, 2016)
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Table 16. Application Criteria of Repair Method by Type of

Interlayer Crack
Interlayer Crack Repair method
Waterproofing Surface - .
Type - Width Treatment Filing | Injection
Less than
0.3mm ©
5 Installed G
ry reater
than 0.3mn © ©
Not installed All © (©)
Wet All ©
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